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ST . COMPLETR SPECIFICATION. ' :
S A Prooiss for the Treatment of Kerstinous Materials and - -

- Production of Articles from the Treated Materials.

" We, Worssy Lurrup, a British Oompmi,
. of 31 King Street, Lelcester, Leicestershire,
* do hereby declare the invention, for which

Wwe P y that s patent may be granted to us,
6 Ah.ﬁ;amethodby'whditistobeper-
formed, to be patticnlarly desoribed in snd.
by the following statément :—

T Tbisjnvmﬁon!elahestothomatmsntof
kmuhnandkemtm-contammgmmmalsm

10 order to render them soluble in dilute alkali
or other solvents whith do not chemically

.. - degrade the. protein. These ‘materisls are

“" insolubls in water and all eolutions o solvents
which do not :atback ~them jeally.

.16 Hataﬁﬂsfallmgmbothmclsmmthapm
tein constituent; of wool and all animal bairs,
-;.-bﬁsﬂss,homandepidarm&llaymmuhas
‘e~ gnimal hooves. There are many ways of
bringing these into solution (for example,

20 ;eﬂuﬁng‘furmanyhoﬁmwithstmngmmd
acids; treatment with caustic alkali solu-

. .. tions) but in all these the rotein is broken

" g5 the salts of thioglyoollic acid have been
used for this purpose. Thess processes suffer
85 from severs] disadvantages :— )
abg) The reagents used have an objection-
- - odovir whioch

" by'the act; -
-7(2) 'They must be used -under severely
alkaline conditions which degrade .the pro-

'beinéidg'anardandﬁheattwkismtoo od

- 4o the disulphide bond alons. The-produst is

[Price 2s. 8d.}

is retained to some extent .

theiefore dissolowred and legs suitable for -

many purposes such a8 making regenerated:
rotein fibres : .

P i .
(3) 1f less allsaline conditions are used all
the protein cannot be brought into solution
“We have mow found avtording to this

. invention that solutions of peracetic scid,

peﬁommsmd,puprgm nio soid and perbu-’
tyric ‘acids oxidise —~8-5- bond to
sulphydryl and eulphonio acid groups with-
out substantial attack of any other parb of
thepmfainmo!.aculaandinparﬁ.oul&rwith-
out causing any substantisl degradation of
the main peptide chain. ’on%otem' in thus
oxidised i3 readily soluble in difute alkgli
(fnre;&mpleNIOOammonia)andsolu §

iswm%l:mexoeptfmasmnllresidnew Y
vaties from 0%, to 6% by weight, depending
upon .the protein copoerned. We have also
found . that - ather - hydrotropic eubstances
{as hereinafter dsfined) may be -used to
dissolve the oxidised product wholly er in

_ Thus, according: to the process of the
present invention. keratin or & keratin-con-
ining material is oxidised with en aqueous
golution of & saturated per-aliphatic acid
having not more than four oarbon atoms in
the malsouls, at & temperature below 100° C:,
and the whole or & part of the oxidised pro-
tein is’ dissolved in & solvent which 13 a
hydrotropio _substance (a8 hereinafter
defined), preferably a dilute allali, for
examplo a dilute smmonis solution.
. To"aid solution of the oxidised protein;
wetting agents such umcham&tty sul-
phonates may often -wi adventage be

The term * hydrotropic substances™ as
used herein Tefers to dilute alkalis, eg.
ammonium ‘hydroxide, solutions of cuprem.
monium compounds ;. copper ethylenedi-

65
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-tions of urea and substituted urea
such & guanidine. The protein which dis-.

a.mme,phenoloonmnmg water, Tesorcinol
containing water, phosphoncmﬂ and their
aqueous solutions, aqueous solutions of
sodium oleate, very concentrated aqueous
solutions of lithivm halides apd lthiwm
thiocyanate, concentrated golutions
of zino ohlorids, concentrated equeous solu-
derivatives

solves in thess substances in some
cases being necessary) can be precipitated in
most cases on dilution and mallg:ses

being extruded into strang solution of strong
ele . & 810! ‘selt solu-
ﬁm;gsodmmng or sodium
ahloride or into an acidic bath such as N'/100
hydrochlorio acid, or into aleshols or ketones

in water.
Thus, for , when oxidised keratin
in dissolved in & A,aqueousmeasolution

opr=8 the oxidised keratin does not pre-
cipitate by mere dilution with water, but the
ofatmce of add is necessary to

addition
-lower the pH of the dilating solution to.4, or

the diluting solution must contain strong
electrolyte, e.g. & 20% sodium te
golution. From a ﬁotzaaqusouxurea tion
at gH 4, however, material tes

assoona.sxthaabedndﬂutedﬁvehmeswith
water.
ﬂxsmmdisofh:ghmolecnl&rwmght

: andmybensedaaafoodstuﬂ'orformnhng

plastio articlés or fibres, - Thus, the previpitate
may be re-dissolved ‘and “exuded through
ﬁmnetettemtomwdeo&guh ting bath.
on of the material is

alkahm

thén ammionium ‘or other

necmry
nitated by & solution ofasu'ongelectzo-
8. OT s'wnternnsm'bls aloohol or ketone,

" known in the art of making regenerated

50

55

pmtexnﬁbres
Instead of tingtheoxid:sedpro-
temf:omsol naaohdca.nn.lsobeobt&med

the solution to te :

Thus, material is in quid
ammomtosomeexﬁant,ande&nbem-
covered by allowi ammonia to
evaporate, e.g. if it is toobbunﬁbms
the hqmd ammoma solutionl

meammonm,goodﬁlmsea.nbeobtuned
byoashngaﬁlmandaﬂomngtheammom&
toeva.pomte Qood fibres -oan he obtsined
sﬁ:nmgtheaoluhonmtoakunmor
e svepome. . Tho - maal ths oot
evapors m us
obmmedhasvarymlmgoerﬁes_tpth&t
obtained by précipitating from the amimonia

to redissolve it, but if it is .

solution with acids or sh:ong salc solutions .
(ie. the prodnot i3 again readily soluble in
dilnte and hns & structure which gives
an X-ray diffraction
material

. 70
sams product is obtained when the material

" is precipitated with water, strong salt solu-

‘tions or acid from any ofthesolvants
mentioned sbove, -

" When the material whxchhasbeendm-
aolvadmammonia end then re-precipitated
is extruded from a volatile non-squeous
‘solvent - ining no watér or only very
little water; such as formio acid, on evapora-
tion of the solvent & material is obtained
which is characterised by being soluble much
less readily in dilute allmli such as N/10
ammonis and which gives an X-ray diffrac.

to the material
kmwnuﬂkermsm articles obtained
in this way in the § form are less elastic but
much stronger than those in the « form. The
p materials can be hardened and co: ly
insolubilised with fi 5 and heavy
meta.lsaltsmt.hsmmewayaaallprotein

We have found thiat wool. thoughofcom-

stracture hes an interior consisting of

tin in the « form but. coated .with a:

“cuticle which consists of the' B con-

ﬁgumhon. We have su mlmitatmg.
asolutmn

76

elastio central portion
melastao

. smoundadbysboughandrehhvaly

" outer layer.

Tmmedistely after o acid treatment 110
the keratin is soluble in dilute alkali, e.g.
N /10 ammonia, and the other
subst&noes o.g. 100% lithium bromide (100
gms. of mlOOmi.ofwater), 16% wures,
50%mncohlonde but not in formic acid.
However, when the oxidised wool is dissolved
in aqueous alkali, urea or lithium salts and
-thenpl::?mted by dilution with water or
209 strong saltsolult:ons such as

,sodmmsulphata steobtained

is then so! &m%n'emp

a.mmnm&. The best method afobhimng a.
solution in formio acid is thus the follo
matthekmhnwnhsperwdfor
behm,ﬁdesc;ibedmﬁt;;hmples 125
v, dissolve the uot in smmonia,”
cipitate ondmetfm adding acid .
unﬁlthepﬂmlesathan4 ﬁlberoﬁsnddry
the precipitate, which then readily dissolves
mformxcamdmtheoold. ) 180
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-inaNammonia

. The material which is pot {Bclplt&bed by
acid is of low molscular t and can be
recovered by evaporating t.he solution. or by
sa.lhngout We prefer to use peracetio acid
60uB 80 are stable for many

those of performio lose oxidis-

powar on standing, and perpropionio acid

'a.ndtha perbutyrio acids are more expensive.
10 . In.general, when using

using peracetio acid, a
solution of the peracstio atid and scetio acid
mixture obtained by reaction between hydro-
%he peroxide and acetic acid is ueed ‘direot.
solution need not be acid in reaction and
may be neutralised with alkalis (for exam;
coustic soda). As soon o8 the eolution
becomes , bowever, it becomss very
unst&ble&ndmplﬂlylnses 0 power.
Even at o pH between 4 and 7 the solution
becomes progreseively less stable. It may be
desirable to work at a-pH bétween 4 and. 7,

-however, as the oxidation reaction proceeds

nore mpidlyinthismnge'th&ninthemnm
acid solution.
Bimilar oonsiderations a.pplytot.haot!m

cids employed in the present ipvention
mmyalsobeuaedmthnyresanmof

the ocorresponding nliphatic .scid of the
general formula CnH,n+- ,OOOH.

To render the protein completely soluble
all the oystine. must be and it is

yprefarable to carry on the reaction 4ill niore
than 80% of the oystine has reacted. The
gystine conten may be estimated by stendard

d mothods. Ti)teﬂ;h:méorthmrew
tion depends upon (1 pH a8 already
mentionsd ; (2)-the concentration of peracid
which .may be varied from the strongest
Jobtainable by reacting the organio acid with

b xide without b con-
mmﬁonpggmh is about 45%, by weight if
the method of preparation of .P.  Greenspan

(Ind. Chem., 1047; 39 847) ia followed,
fniihm solutions of less than 1% by

(3) the temperature of reaction

shonld however, be kept below

100°C as there is severe deoompoaxtmnof

weprefartom%fo%“
gize or fibre diameter of the initial materisl. -

The following Tablelahowa the eolubility -

the oxidised prodnot;

by treating wool with

.nmd for different percentages

oxidised.
% Tm?ﬁlw ein
o/, Cysti ublein . -
oom‘ 3N azomonia.
2 8
45 ]

(-

90 91

The followmg Examples ﬂlusm.be how the
prooesa of the Invention may be carried into

e

‘e&medontfo:SOmms.lessthan&O% of the

. (4)thspm1§ »

P ¥ S

. L 5gms of'botn.nywoolwaasuspended
thhsumngman aqueous solution contain-
ing 45% !wmght of peracetio. adid for 1
hour at 22° 0. After this it was fillered off
and washed well about 6.1 gms. of wool
being left .(weight increase due to reaotion
—S—S—— ->2(—80,H) andz(—-SO.)zooTxl:'ls
then suspended with in .
of N/mo ammonis to which additions of .
smmonia. were mads, as this was used up. 75
After about 1 hour all the wool had dissolved
gng a visdous solution and laavmngn'}:y
oloudiness of insoluble materisl. This
was filtered off and fouud to e about 0.2 gm.
‘The amamonia solution may be used as such
for shaped artioles, eto,, or it may
be acidified with /10E01untﬂallt.he pre-
‘cipitate bas formed. This is colleotéd and
found to bé 8.6 . of a white powder
readily soluble in alkali.
. 2. Example 1 wus repeated but the oxida-
tion was ocarried out for 24 hours in & 1.6%
‘golution of peracetio acid obtained by diluting
with water & mixture prepared according to
Gréenspan’s process approximstely 26 times.
The ymld of goluble protein was 70% es in

Ift.hereuhonwith amehomdm

70

woolusolnblemdﬂnfaammoma 95
. 8 P acid was prepared by
ocondet I gm.mol of 90% hydrogen
pemndathhl!igm.-molso pionic acid
in the presence of and allowi
the mixtare to for24'hours 40 m 3190 )
thmaoluhnnwummedwmhwml.ofm
and 14 gnis. of botany wool wés suspended
‘therein. for 2 howrs at room temparature.
The wool was then removed and it was found
that. their was » slight gain due to oxidation. 105 -
The thus treated wool was then dissolved in
lhheofozlﬂmmnmendm%ofwwm
into sclution. -
The protein can be. recovered from - tlns
solunonbymdxﬁomonatspﬂ of lass then 110
or by the addition of salts,‘suohas
le%bywelghtofsodmmsulphm 20%

by weight of magnesium sulphate, but other
strong or mixtures of strong
mctmlyfns work equ&llyasapmmpitmng 115

Theyxeldiseo—’lo%, that is, of each 100
parts by weight of wool which went into
golution,

60—70 by weight are re-
oovmdonwd:&c:rt:motsddmgstronglzo

salts. .
4. wPerbntyno acid was

[ -mol. of 90%

geronds thh 1.5 gm.-mols. of n-butyno e.md

in the presence of sulphurio acid and allowing 124

the mixture to for 24 hours. Example

8 was then t:gea using this perbutyrio
perpropwmc mid. all the . -

othet pondxtxons Similar 180
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- am _s.soln‘ﬁon_qf the same composition
T | of the fbre thus’

© 8 Trom o. solution of solubilized o
keratin a regenersted protein fibre was
obtainadint.hefonowingmi. The protein
vas prepared by oxidising solver extracted
virgin. merino wool with an aqueous solution
of pergoetio acid for 2 hrs.
0:3/N ammonium hydroxide, i

mmmmmmm&m%magn
¢4 with 0.1/N bydrodhlorio when &
jreutpih&téwesfomedwhiohmﬁltemd.
in & mill with 0.3/N
solution con-

ammonium hydrexide to give a
i at room

g 8 O are o freo lowing v
rature gave. & visoous
solution suitabls for spinuing. at 170°C.
d ingly, the protein .solution was ex-
@ gpinneretté into
2
and 0.1%
[ Fixanol ® (this is & matetial
mannfacttred by Tmperial Chemical ¥ndus-
tries, Ltd. end containing cstyl. idtini
bromide). S .
. VWhite .filaments which could -be readily
ed were. thus obtained The . fibres,
howsver, mgimlved in water and were
‘rendered in: by treatment for 30 mins.
-at rogm tempersture with 29, formsaldehydos
&s the
ing beth
: o X-ray diagmm
.6htmdhasstypmdammwhsﬁng
5463 A and s doublst at 105 and 9.5 A, but
-shows K on’ant&ﬁn‘nalthonghsomaamingt;
can

in or by some o-B tram‘;formaﬁon.duﬁn'g

wool and bring it into true sotution. without
losing the « configuration of the molecule and
thet on’ regeneration it iges fnto the
-game form as when produced by & biological

. ; ;y butyric gcid instead
be mdgwdeitherhyamnnqhanﬁtyofﬂ :

‘the stretching.
Tlﬂssbmth&titispossibbtoaoluhﬂise '

znﬂ:em. The solubilisation process,
though involving extengive chemical reac-
tion does not change the specific « molecular
orisntation of the molecule and can thus not
o considered as denaturation -since this
always gives protein having & B stracture.

. 8 14gms.ofwool(mighedatnonml
xegam)wmallowed'ﬁom.ndinwml.of
peracatic acid golution (containing 40% of

.pera.ceﬁoaniddndﬂo%oface‘ﬁcacid)and .

80.mL of water for 2 houre at room tempera-
ture.” The wool waa then washed with cold
water and stirred with 1 litre of 0.2N ammo-
nium bydroxide. After /2 bours the wool
disintegr:

Theclaaryanowﬁlmtewzsmdsjuatuid
to litmus with 2N sulphufic acid. The white
curdy precipitate resented 589, of the
aﬂgmai‘ dry weight of the wool. The residué
was re-treated with scetic acid end
ammonia as described above snd the insolnble
product obtained was 8.5 to 9.0% of the

i weight of the wool N

solution (containing 40%
and 60%.of acetio acid) and
for 2 hours at room tem! . .'The horn
‘was then washed with cold water and stixred
with 1 litrs of 0.2 N emmionium hydroxida,
After 2 hours the horn disintegrited and tlie
solution was filtered. Tha filtrate was made
justqddtolimmswithmeulphnrioddd.

60 mL of water

ydroxide rep: 4 49.5Y%, of the = 1
. of -origina
iy weight of the wool. -
10. l';‘xa.mplt_s6_1711::£
obtained from the ammoniom

i;ﬁammmﬁamm

11.

tic acid. - The

ight of
proporﬁ%hl;sofingrediantsbut

same

es. .The results are shown in Tabla 11

‘below.

Tams I

B g

%
fro;
hydroxide soln.

. ammonium  Residue %°

o, precipitated
e
-initdal soln.

80

64
86-52
-17-36

2 ‘_.
4
1

-9

10

QWO

rapid decomposition

repeatéd using per-n- .
peracs

ated and the solution was filtered. .-

K(l

8C

8 wns'mpeaﬁd using the - .
: rtions of inge  anploy. 1
ﬁixw acid solutions of varying pH

—— ———
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" 'i2. Example 8 was nlxgeated “but using

10

18 -

aqueous urea saturated at 18° C. and adjusted
to gH 8 with sodiuin bivarbonate instead of
ammonium hydroxide for effecting solution.
The-residue was 28% and on &ou:‘xsymg the
ures solution with 2N sulphuric acid a white
wm was obtained amounting to
O /a
18. 6 wes repeated ten times
using the following as solvents instead of the
ammonium hydroxide :
(8) 5% aqueous sodium bicarbonate sole-
tion (with heating) ; Do

. (b) 1009% phosphorioscid;
'((2)_ 70.°é?agueous phosphoric acld (with

- () 30&&%@ sodium oleate_(with

{e) ‘saturated u';ueoua_ zino ohloride solu- '

tion {with heating) ;
(f).cuymmmoniunil;ydroxida;'

" (g) copper ethylenediamins ;

30

90

95

() phenol saturated with water at 18°C.
. (with heaﬁin%) H . .
i) 100% Nthium bromide (100 gms. of
galt in 100 ml of water) in N/10
hydrochlorio acid (with heating) ;
(j) resorcincl coutaining water (with
heating).

What we olaim ig :— )
= 1; A process for the tment of keratin
or keratin-containing materials wherein kera.
tin or @ keratin-containing materisl is
- oxidired with an equeous solution of &
saturated per-aliphatic acid baving not more
than four carbon atoms in the moleouls, at &

temperature below 100° 0., and the whols or .

4 Em of the oxidised protein is dissolved in &
vent. which is & hydrotropioc substance (as
hereinbefore defined).

9, - A proosss for the trestment of keratin
ot keratin-containing materials wherein kera-
tin or & keratin-containing material is
oxidised with an aqueous solution of peracstio
adid at & temperature below 100° C. and the
whole or & part of the oxidised protein is

of the original dry weight of the wool. -
Example

_ ammonis solution of the oxidised

dissolved in & Golvent which is & hydrotrogic
substance (a& hereinbefore .. ¥
i in Claim 1 or 2,

w!fé:dﬁ ‘hydrom“ i edbm is » dilute
0 Q W noe 18 & L]
aquoeous allkall, e.g. & glu@am’nmonis solotion.
4 A process sa claimed in any one of the
preceding olaims, wherein the ke tin-oon-
toining materisl is-wool. -

§. .Aprooassasuhimedina,nyonéofthe-

precedhgﬁlaimqlto&whem@nthe initial.

material is horn. - -

" 8. A process as olaimed in sny ona of the
i olaims wherein the solution

obtained, is treated with a dilute aqueous

acid to precipitate & keratinous material,

7. A process as claimed in any one of the
preceding Claims I to 5, wherein the solution
obtainad is salted out with & strong aqueous
salt eclution to precipitate & keratingus
- 8. A proosss a8 claimied in any one of the
preceding Clairms 1 to-6, wherein the golution
obtained, if necessary after
‘water, is treated Wwith a water-miscible

aleohol or ketone to precipitate a keratinous -

material.
" @, A process s claimed in any oné of the
pmoédingclaimaleos,whminannqueons
protein is
spun or extruded to uoa fibres. . -
10.. _Apmm.tisms" in any one of the
umg maim s Whﬂm&nm
g:moni&aoluﬁonoftheoxidisedprohbinis
eva{omtadinthin'layaptopmduob films,
11. A process for the treatment of keratin

the addition of .. -
70

80

76

80

or beratin-ontaining materials mbstantially

ssdesm’bed:witbreferenoetqanyaneofthe

gven. - .
e o oy ho process Sasmed
‘when P Y clai
in any one of the preceding m .

ELKINGTON & FIFE,
- _Consulting Patent Agents,
Bank Chambers, 320, High Holborn, -
- London, W.G.1,
Agents for the Applicants.”

PROVISIONAL SPECIFICATION.
No. 23,858, A.D. 1949.

A Process for the Treatment of Eeratinons Materials and
Production of Articles from the Treated Materials.

We, Worsey Lourre, s British Company,
of 31, King Street, Leicester, Laicestershire,
do hereby declare the nature of this invention
to be ag follows :— . )

This invention relates to the treatment of
keratin and other protein materials of high
oystine content in order to render them water-
soluble. These materisls are insoluble in

water and all solutions or solvents which do
nob attack them chemically. Materials
falling into this clsss are the protein con.
stituant of wool and all animal hairs, hristles,

fathers, horns and epidermal lsyers such as 100

aniinal hooves. There are many weys of
inging these into solution (for example
refluxing for many hours with strong mineral
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60 plastio

acids; trestment with.caustio alkali solu-
tions) but in all these the protein is broken
down into very emsll m fragmenta
{for exa individua! amino acids) and the
ot thus-obtained bears no resemblance
to the original starting material. .
* One way of ing thess materials
soluble vyiﬁwntsavmdegrad&ﬁonistotmt

. them with elksline reducing .agents which

break the disulphide bond so as to yield
sulphydryl groups. Sodium sulphide and
compounds containing the thiol group such
a8 salts of thioglyoollic acid aavs been

. used for this urpose. These processes suffer
- 16

from several disadvantages :

(1) The reagents'used have an objestion-
able odour which is retained to somse extent
by the ot ; :

2) ey must. ba used under severely
alkaline conditions which degrads the nﬁzi
teins in and the attadk is not co:
to the di ide bond alone. The product
is therefore discoloured and less suitabls for

man such as making regenerated
many Forzces -

(8) IE less allcaline conditions are used all
th%vproteinmmotbe'broughtinbosoluﬁon.
_ We have now found according .to this

° jovention that solutioms of peracetio acid
80 end .

performio_acid oxidise the -
bond to —S0H without attacking appreci-
ably any other part of the protein molecule.
Th;ﬂptotem thus oxidised is .readily soluble
in dilute

alkali (for example N /100 ammonis)-

and solubility is complste exoept for & small
yesidue which varies from 0% to 6%.by
‘weight, depending upon the protein con-

. Thus, according to the process of the
present invention keratin or related protein
material of high oystine oontent is oxidised
with & solution of tio acid or performio
acid and the oxidised protein is dissolved in
adﬂt_ttoalkali,foxeumpla&dﬂuﬁeammonia

solution. . :
’ Tqa.idsolutmn, ion of the oxidised protein,

wetting 8 such as long chain fatty
whonates may often with sdventage be
ed. The protein may be recovered by
acidifying the solution and et & gH( 7 from
40% to 80% y weight of the original
material ipitates out. If the alkaline
solution used to dissolve the protein contains
s high concentration of urea {for example
) 20% by weight of urea) it requires much
) H values R og
ms; T B0IME PpUrposes .advantageous.
m}; material is oli' molecular weight and
uff or for making

& spinm! eretto into an acid coagulating bath.
The material can bo rendered insoluble,in
dilute alksli by oross linking with well known

reagents such as formaldehyde or heavy

. the method of

for precipitation and this’

metal salts.” In genaral, the soluble material

oan be insolubilised by most of the processes
known in. the art of making regensrated
protein fibres. Lo o

¥ The material which is not precipitated by 70
add.isuilowmoleunlarwuig:mdoanbe
recovered by evaporating the solution or by
salting out. The oxidation with the peracids

is carried out from aqueous solution. We .
prefer to use peracetio. acid .as ita uw 75
solutions are stable for many hours, w

those of performio lose oxidising power on

standing. .
~ In general, s solution of the peracetio acid -
and acstic acid mixture obtained by reaction 80
between hydrogen. peroxide and acetic acld
is used direct. The solution need not be acid
in.reaction and msy be neutralised with
4lkalis-(for example caustio soda). As soon ..
as the solution becomes alkaline, however, it 86
becomes very unstable and rapidly loses
oxidising power. Even at o pH between 4
and 7 the solution becomes progressively less
gtable. It may be desirable to work st a pH
between 4 7, however, %li ﬂ:’..im oxiﬂi:ﬁon 80
reaction proceeda more rapidly than in the
acid solution. P

To render the protein completely soluble
all the cystine must be oxidised and it is prefer-
able to carry on the reaction till more than 95-
909% of the cystine has reacted. The oystine
content may be estimated by standard
analytical methods. The time for this
reaction depends upon (1) the pH as already
mentioned ; (2) the concentration of peracid 100--
which may be veried from the strongest
obtainable, which is about 46%, by weight if
tion of F. P.
(Ind. Bng. Chem.,.1947, 88, 847) is followed,
to very dilute solutions of less than 1% by 105-
weight; (3) the tempersture of reaction
which however, be kept below 100° 0.,
4s there is severs ition of ‘peracid
at this temperature and usually we prefer to
use 20 t0 60%. . .

The following examples illustrate how the
process of the invention may be carried into
effect : .

1. 5§ gms. of botany wool is suspended
with stirring in & solution containing 456% 115-
by weight of ic acid for 1 hour at

110

"92°C. After this it is filtered off and washed -

awell, sbout 54 gms. of wool being left

(w_eg)\t increase due to reaction —S8—8— >

2(—S0,H). This is then suspended with 120°

stiring in 200 c.cs. of N/100 ammonis to.

which additions of ammonia ere made, 88

this gets used up. After about 1 hour all the

wool has dissolved giving & visoaus solution

and leavm%g:ly a fine cloudiness of insoluble 125

material. This is filtared off and found to be

about 0.2 gm. .
The ammonia solution may be used as such

for ing ghaped articles, ete., or it may

be acidified with N /10 Hel until all the pre- 130>
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) peracetic acid or

B50-

cipitate hss formed. This is colleoted and

found to be 3.6 gms. of & white powder

readily soluble in dilute alkali. .

2. Exampls 1 is repeated but the oxids-
tion is carried out for 24 hours in & 1%
solution of i
soluble protein is (:;A,aainlﬁxm le 1.

out for 30 mins, less 509% of the wool is
goluble in dilate ammonia.

'3, Example 1 is ted but fnely
powdered bullocks horn is used instead of

acid.- The yield of -
p id is .ii

LI London, W.C.1,

wool. All the oxidised hom is soluble in
gmmonis and there is no insoluble fraction.

Deted the 15th day of September, 1049,
. ELKINGTON & FIFE,
Consulting Chemists and
- Chartered Patent ts,
Bank Chambers, 829, High Holborn,

Agents for the App]ioam:i.

PROVISIONAL SPECIFICATION.
No. 4582, A.D. 1950.

A Process for the Treatment of Keratinous Materials and .

We, Worsgx Loare, s British Company,
of 81, King Strest, Leicester, Leicestershire,
_dohmbydoulmthisinventioneobedas-
cribed in the following statement :—
This invention relatea to the treatment. of
keratin and other protein matarials of high
ine comtent in order to  render them
water:soluble end is conoerned with &
development of the invention of our_Specifi-
cation No. 23868 /49. °
“The eaid Specification No. 238568 /49 des-
cribes & process wherein kerstin or related
protein material of high i
oxidised with a solution of peracetic acid ar

io acid and the oxidised protein is

dissolved in o dilute alkali, for exsmple &
dilute ammonis, solution.

. It hes now been_found according to this
jnvention that the process of Specification
No. 23858 /49 can be carried out using perpro-
pionic acid or perbutyrio acid instead of
performic aci .

Thus, according to the process of the
ypresent invention, kerstin or related protein
material of high oystine conterit is oxidised
with & solution of tgm-pmpwmﬁ acid or
perbutyrio acid dnd the oxidised protein is
ﬁohed' in a dilute alkali, for example, a
dilute ammonis solution.

The following examples lustrate how the

" process of the invention msy be carried into
effect : :

1. Perpropionio mgf was prepared
condensing 1 gm..-mol. of hydrogen
with 1.5 gm.-mals of propionic sdi in
presence of sulphurio scid and allowing the
mixture to stand for 24 hours. 40 c.c8. of

by
xide -
the

Prodution of Articles from the Treated Materials.

this solution was mixed with 60 o.cs. of water

- gnd 14 gms. of Botany wool was

therein for 2 hours at room teinpersture.

. The wool was then removed and it was fourid

+that there was & elight gain due to oxidation.

The thus treated wool was then dissolved in .. -

1 Litre of 0.2N ammonia and 809% of it went -~

into solution. .
: The~protainombemoovéred&omthis
solution by acidification at & pH of less than

6orbythsndditiénofs1xongsa.lta.anohas ..

16% bywd%htofaodium hate plus 20%
by weight-of magnesiom sulphate, but other
strong elestrolytes or mixtures of strong
el_éotrolyta.swmkequannglluapmeipimt-n

. The yield is 60—70% ; that is, of each 100 ;

partsbyweightofwoolwhiohwantinto
solution, 60—70 parts by weight are
recovered on scidification or adding strong

salts. - .
.9, Perbutyric acid was prepared by con- ’

densing 1 gm.-mol. of hydrogen xide
with 1.5 gm.-mols, of butyric edd in the
presence of sulphurio acid and allowing the
mixtare to stand for 24 hours. Example 1

was then repeated using srbutyﬁeaoid"

instend of perpropionio
conditions being the same.
were obtained. .

ELXINGTON & FIFE,
" Chartered Patent Agents,
Bank Chambers, 329, High Holborn,
: London, W.C.1, -
Agents for the Applicants.

80.
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PROVISIONAL SPECIFICATION.

No. 8897, A.D. 1850.

A Process for the Treatment of Keratinous Materials and
" Produstion of Articles from the Treated Materials.

‘We, Worssy Livrrep, a British Company,
of 81, King Street, Leicester, do hereby
declare this invention to be described in the

These materials, which will hereinafter be
referred to collectively as * keratin’ are

insoluble in water and all solutiens or'-
solvents which do not attack them chemi-

cally. Materials falling into this class are the
in constituents of wool and all animal

-hairs, bristles; feathers, horns and epidermal

layers such as animal hooves. -

‘Specifications Nos. 23858 /49 and 4582 [60
desaribe Eronesesfortnaﬁng keratin where-
xpnerfthe a.md, is %by means of
erformic peracetio ropionic
cid and perbutyric acid, and the solution of
the oxidised keratin is dissolved in dilute
alkali, for exsmple & dilute ammonia solution
which the oxidised keratin may be re-
pmpimtedbytheaddiﬁogozndﬁmmd

' tion of cha)
- articles snchasﬁbres'mvhich oaapg:
obtained by extruding the alkaline solution -

int6 an acid medivm or by cesting from an
ammanis solution and allowing the ammonia
golution to evaporate. The ucts thus
obtained can be rendered insoluble by treat-
ment with formaldehyds, various metal salts
or other processes known for insolubilising

" and strengthening products obtained from

. proteins such as casein or vegetable globulins.

‘We have now discovered aoccording to this
invention that the oxidised keratin obtained
from peracids can be itated from
golution not only by acids but by alcohols

- and ketones dissolyed in water as well as by
solutions of strong electrolytes, eg. 20%

sodium sulphate. .
‘Wo have also discovered that & number of

 solvents other than dilute alkoli may be used

to facilitate the solution of the oxidised
keratin and that the use of these solutions
facilitates the ?mdnchon' of chaped articles
by extrusion of these solutions.

The solvents are all characterised by being
abletpbrea.khydrogunbundsandmknown
in chemistry as hydrotropic substances;
they include solutions of cuprammonium ;
plienols, and their aqueous solutions, very

- concentrated aqueous solutions “of lithium

shaped ; d other . cipitated in most cases on
yprotein materials of high oystine content. . - -

balides and lithiom thicoyanate, concentrated -

aqueous solutions of zine chloride, coneen-
trated aqueous solutions of ures and sub-
stituted ures derivatives such as guanidive.
From these solutions the tein is pre-
. n m tion and in all
oases by being extruded into strong solution
of simple electrolytes such as um sul-
hate or sodium chloride or into an acidio
gathsuchﬁ'sN[lOOhydmcblmiwhﬂe o acid.

Thus, for example, oxidised keratin
is dissolved in a 20% ures solution
of pH =8, the ised keratin does not

pucgiﬁbe by mere dilotion with water, but
the addition of a trace of acid is necessary to
lower the pH of the diluting solution to 4, or
diluting solution must oontain strong
I{t:. e.g. & 20% sodium sulphate solu-
m & 20% aqueous urea solution at
pH 4, however, the material gmcipiﬁates a8
soon as it hes been diluted five times with
water. The material is also soluble in liquid
ammonia and can be.recovered by allowi
the ammania to evaparate, e.g. if it is desi
to obtain fibres by extru the liquid
agnmoniasolntionthroug,haspinnerettei:m

air.

Instead of ipitating the oxidised
-protein from solution a solid can also be
obtained by allowing the solution to eva-
pomte. From dilute aqueous alkali solutions,
in particular ammonia, films can be
obtained by casting a film and allowing the
ammonia to_evaporate. Good fibres can be
obtained by spinning the solution into &
vacuum or into hot air where the aqueous
ammonia is quickly evaporated. The material
thus obtained has very simflar properties to
that obtained by ipitating from the
ammonia solution acids or strong salt
golutions (ie. the product is again readily
soluble in dilute and has a struocture
which gives an X-ray diffraction di
corresponding to the material known a8 «
keratin). This same product is obtained when
the material js precipitated with water,
strong salt solutions or acid from any of the
solvents mentioned above. :

the
alel
tion.

o

7

7%

When the material is extruded from o 105

volatile nonaqueous solvent containing no
water or only very little water, such as formio
acid, or liquid ammonis, on evaporation of
the golvent & material is obtained which is
characterised by being
readily in dilute alkali such as N'/10 ammonia
and which gives an X-ray diffraction pattern

goluble much less 110
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corresponding to the material kmown as
keratin. Shaped artioles obtained in this way
in the B form are less elastic. but much
stronger than those in the « form. The
materials can be hardened and complstely
insolubiliced with formaldehyde and hesvy
metal salts in the same way as all protein
products. :
Wo have found that wool though of com.
structure hss an interior consisting of
tin in the « form but coated with &

thxoughformioaddmdthwedmms

- vyacuwum in which the formic acid evaporated.

The whole fibre was then hardened and

insolubilised with formaldeyde. ‘The produst -

obtamedqonsistedofaﬁh:evﬁthphig‘ﬂ
elastio central portion smrounded by a to
and relatively inelastio outer lsyer and
dlosely resembled & natural wool fibre.
Immediately after io acid treatment
the keratin is eoluble in dilute alkeli, e.g.-

N/10 ammonis, and some of the solventa
mentioned, e,g. 100% lithium bromide (100

..of salt in 100 o.cs. of water), 16%, urea,

509, =ino chloride, but not in o such &8
formio acid and liquid ammonia and soluble
only with difficuliy in phemol. However,
when the oxidised wool is dissolved in alkali,

uresqui&hiumsaltamdthenpteoipitsudby
dilution with water or dilute acid or strong -
salt eolations such as 20%, sodinm te’

the precipitate obtained is then soluble in
formio acid and liquid emmonia. The best
method ‘of obtaining & sotution in formio acid
is thus the following :— treat the keratin with
& peracid for the igite time aa described
in :gui:ﬁoaﬁnn No. 23858 /40 or 4582 /60,
dissolve the product in N'/6 ammonis, pre-

" cipitate oxidised keratin by adding acid until

the pH ib less than 4, filter off and dry the
cipitate, which then readily dissolves in
?;:mipaddintheoold.

ELKINGTON & FIFE,
Oonsulting Chemists and
Chartered Patent Agents,

Bank Chambers, 329, High Holborn,
London, W.0.1,
Agents for the Applicants,

uthampton
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